In our study, the spin-orbital coupling (SOC) effects 1 are investigated by density functional theory, using the plane wave (PW) basis set and the projector-augmented wave (PAW) pseudopotential implemented in the Vienna ab-initio Simulation Package (VASP) 2 . The generalized gradient approximation (GGA) functional of the Perdew-Burke-Ernzerhof (PBE) form 3 is adopted. The cut off energy is set to 450 eV after convergence tests. An equivalent Monkhorst-Pack (MP) k-point grid 4 of 36  36  1 in one primitive cell is chosen for supercell relaxation and 40  40  1 for supercell static calculations. A vacuum layer of 15 Å is fixed to avoid periodic interaction. Dipole corrections perpendicular to the silicene plane is engaged in all calculations. In the G 0 W 0 calculation of PtSi 8 , the PBE pseudopotentials designed for GW calculations is employed. The equivalent k-point grid is changed to 24  24  1 in order to reduce memory consumption without losing much accuracy. In the response function calculation, the optical spectra method 5 is used together with energy cutoff of 200 eV and 512 bands. In the quasi-particle energy calculation, 100 bands are used.
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